Since the introduction of the Microbial Loop concept, many studies aimed to explain the role of bacterioplankton and dissolved organic carbon (DOC) in aquatic ecosystems. Paraná River floodplain system is a very complex environment where these subjects were little explored. The aim of this work was to characterize bacterial community in terms of density, biomass and biovolume in some water bodies of this floodplain and to verify its temporal variation and its relation with some limnological variables, including some indicators of DOC quality, obtained through Ultraviolet-visible (UV-VIS) and fluorescence spectroscopic analysis. Bacterial density, biomass and biovolume are similar to those from other freshwater environments and both density and biomass were higher in the period with less rain. The limnological and spectroscopic features that showed any relation with bacterioplankton were the concentrations of N-NH 4 and P-PO 4 , water transparency, and some indicators of DOC quality and origin. The analysis of these relations showed a possible competition between bacterioplankton and phytoplankton for inorganic nutrients and that the DOC used by bacterioplankton is labile and probably from aquatic macrophytes.
INTRODUCTION
According to Cotner and Bidanda (18) , the main factor influencing the relative importance of the microbial loop in aquatic environments is their trophic state. In oligotrophic environments the energy flux through microbial loop tends to be greater than through the conventional food chain, because the heterotrophic prokaryotes prosper even in low nutrients concentration (18) . In eutrophic systems, Gasol and Duarte (28) consider that there is low dissolved carbon availability for bacterial growth, due to a minor release of exudates by phytoplankton. However, Daniel et al. (21) showed that in the absence of recent algal carbon the microbial loop keeps transferring energy to metazooplankton. Regarding the carbon from aquatic macrophytes decomposition, it is estimated that around 24% can be converted to microorganisms' biomass (10) . These pieces of information lead to the importance of carbon quality determining microbial loop role in an 898 Teixeira, M.C. et al.
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Variations in bacterioplankton densities are hardly related directly to trophic state. According to Toolan et al. (54) and Morris and Lewis (36) bacterioplankton density in oligotrophic systems is controlled by the low nutrients availability. In eutrophic systems some authors (18; 28) consider bacterivory and viral death the main factors controlling density.
Competition between bacterioplankton and phytoplankton is also discussed as a density controlling factor for bacteria, being mainly related to differences in phosphorous uptake and usage efficiency (19; 20; 36; 40; 54) .
The dissolved organic carbon (DOC) availability to heterotrophic bacteria depends on its biochemical composition, molecular size and inorganic nutrients concentration, among other factors (2) . DOC from primary producer's exudates and senescence or from the excretes and death of other organisms is considered to be labile and readily available for bacterial consumption (8; 11) . Compounds of pedogenic origin, i.e., However, so far, no study has related DOC quantity and quality with bacterioplankton features in these environments.
The upper Paraná River floodplain is a complex environment, made up of many water bodies, including rivers, small channels and connected and isolated lakes. The hydrologic pulses are considered the main factor determining the characteristics of the floodplain environments, and they have been receiving influences from the water flow regulation by the upstream chain of reservoirs (42) . The floods increase similarity among environments during high water periods while during low water periods the habitats are more influenced by local forces (53) .
The aim of this study was to characterize the bacterial community in terms of density, biomass and biovolume in some environments of the upper Paraná River floodplain and to observe seasonal (dry/rainy periods) variation of these features in a year without significant flood. Besides, the relation between bacterioplankton features and some limnological characteristics was investigated, including DOC quality indicators, which were estimated through ultra-violet and visible (UV-VIS) and fluorescence spectroscopic analysis.
METHODS
The water samples were obtained from six habitats of the floodplain ( Of helical cells, rare in the counting, no measurements were made, and the biomass was calculated using the Lee and Fuhrman (31) conversion factor. (1 cel. = 20 fg C).
In order to observe differences between dry and rainy periods, determined by the amount of rain in the 15 preceding days to the sampling, considering biotic and abiotic variables, a T-test 
RESULTS
Bacterioplankton densities varied between 1.3±0.7 10 9 cel l .
The highest values were found in SEP_08 sampling, when density was up to one order of magnitude higher than in other samples (Fig. 2a) . Osmar lagoon showed the greatest variation, between 6.0±0.7 10 9 cel l -1 and 22.0±4.7 10 9 cel l -1 . (Fig. 2b) The relative importance of different shapes in biomass and density varied little among sampling (Fig. 3) , with coccus being the main form in all of them. The only one exception was
Garças lagoon in FEB_08, where rods were the most abundant form.
The water level did not show great floods or long dry periods, but there was a high water peak between FEB_08 and JUN_08 sampling (Fig. 4a) . The rain was more intense in the period before (sum of the 15 preceding days) the first two sampling (Fig. 4b) . 
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In the data ordination through PCA the three first axes explained 63.7% of the total data variance (Fig. 5a,b, (Fig. 5a) , with the first being characterized by higher dissolved nutrients concentration and the second by more transparent waters. The scores from RS and DS were significantly different (ANOVA, Fig. 5d ). The correlation between the bacterioplankton density and the PCA second axis was significant (Fig. 6a) , indicating that the variables related to the second axis can explain 25% (r 2 = 0.250) of density data variability. Considering that the correlation was negative, the variables N-NH 4 and P-PO 4 affected density data negatively, while S298 and Secchi had a positive influence. The biomass showed a similar correlation with the second axis (r 2 =0,232), probably because these variables are correlated between themselves (biomass is calculated from density and biovolume data).
Biovolume had a positive correlation with the third axis (Fig. 6b) , which explained 17% (r 2 =0.170) of data variability.
The variables that correlated with biovolume were FR, positively and S294, negatively.
DISCUSSION
The density values found can be considered high.
Carvalho et al. (14) found maximum density values of 5. In the lagoons with lower salinity the shapes were more equally distributed, but rods were always the most abundant, followed by vibrio (23) . In this study vibrio shape never represented more than 25% of density.
According to Sigee (45) , the shape and size of cells can be related to nutrients availability in the system, because the variation in the surface/volume ratio (S/V) implies directly in the capacity of nutrients absorption. Taking this into account, the predominance of coccus cells can indicate that there is no nutrients limitation in the studied environments, for this shape has the lowest S/V ratio. On the other hand, the same author points out the occurrence of inactive small coccus shaped cells Usually, the studies carried in Paraná River floodplain relate all kinds of data variation with the flood pulses (eg. 14), however, Rocha and Thomaz (42) showed that in the absence of a big flood, the rain becomes the main factor determining the features of the floodplain environments.
The highest values of N-Total, P-Total e P-PO 4 found in NOV_07 and FEB_08 sampling can indicate that the rain carried soil nutrients into water bodies, what would also explain the higher turbidity found in these sampling. The segregation between DS and RS through the PCA also showed that in rainy periods dissolved nutrients concentration raised. In the DS transparency was higher and so was S298, showing the predominance of autochtonous carbon (7; 27; 38).
The negative influence of dissolved nutrients concentration (N-NH 4 and P-PO 4 ) on density and biomass can indicate competition, because these conditions would increase phytoplankton development. According to some authors (16; 19) , bacterioplankton is more efficient in assimilating nutrients in low concentrations, and in a rich environment it could be suppressed by phytoplankton growth. That being considered, it is possible that competition with phytoplankton is the reason why the dissolved nutrients had a negative influence on density and biomass. However, it is worth noting that the points that most influenced this correlation were from SEP_08 sampling, a low rain and hydrometric levels period, conditions when the highest phytoplankton densities usually occur (43) . 
